Transoesophageal echocardiography (TOE) provides better information on cardiac anatomy and function than conventional transthoracic echocardiography (TTE) because of the proximity of posterior cardiac structures to the oesophagus containing the TOE probe and the absence of intervening bone and/or lung (figs 1 and 2). The clarity of the resulting images, Doppler spectra, and colour flow maps (figs 3 and 4) improves their subjective interpretation in a wide range of conditions and increases confidence in the diagnosis.
TOE undoubtedly requires considerable extra investment of time and money in equipment, staff, and training. Each hospital must weigh this against the clinical value of the information obtained, the likely number of patients who may benefit from the test, and the availability of a similar local service. This balance depends on the clinical relevance of the technique and the case mix of patients: it will be different in district general hospitals (DGH), cardiothoracic units, and research based echocardiography departments. It is generally accepted that cardiothoracic units and research departments should have on-site TOE, but not as yet that all DGHs need to have TOE, particularly when this technology is available nearby. None the less, I believe that all large, busy DGHs that have one or more cardiologists (or physicians with an interest in cardiology) should have on-site TOE.
Indications
There are two main reasons for a TOE examination (table 1) . Firstly, it is impossible to obtain an adequate TTE examination in 10% to 20% of patients, and in these patients TOE is the only means of obtaining echocardiographic data. Secondly, even when the TTE images are technically good, TOE provides additional information because the quality of the image is improved, because structures visible on the TTE (particularly posteriorly located ones such as the left atrium and mitral valve) are shown in more detail, or because TOE provides images of structures not visualised by TTE, such as the left atrial appendage and pulmonary veins. Group A indications (table 1) are common and relevant to all institutions including DGHs and group B indications are likely to be more common in cardiothoracic units than in DGHs. Group C indications are currently important only in echocardiographic research units. Table 2 lists the equipment required for a  TOE service. A unit planning a TOE service will already have an echocardiograph with M mode, cross Figure 1 Relation between the heart, great vessels, and oesophagus. tract secretions need to be aspirated through a suction apparatus. Patients occasionally need oxygen and this can be supplied through a nasal speculum from an oxygen cylinder mounted on the trolley.
Equipment requirements
At the end of the procedure, the probe must be removed, rinsed, and cold sterilised (usually in 2% glutaraldehyde solution) either in a dedicated covered tank or in a cold (table 3) . The TOE operator will usually be a cardiologist or physician with cardiac training who is experienced in probe introduction and manipulation and familiar with the controls on the probe and echocardiograph. Before starting, however, the operator must ensure that the TOE investigation is both indicated and appropriate and that there are no contraindications. Then he or she must fully explain the procedure to the patient (even if an assistant has already done so). This is to allay any fears and to reassure the patient that the test is noninvasive. No drug is as anxiolytic as a calm, confident, informative, and competent operator. Indeed, some units prefer not to sedate patients because they believe that explanation and instruction are sufficient. Most units in the United Kingdom, however, (including mine) almost always give a small dose of sedative (usually midazolam) as much for its amnesic properties as for its sedative effects. The operator must obtain written consent for the investigation and any possible additional procedures (before sedation if used). A functioning intravenous line must be in place: I advise using a medium sized cannula in a proximal vein-for example, the antecubital fossa-so that contrast can be injected if necessary.
Safe TOE examination requires two more health care workers in addition to the operator. A cardiac ultrasound technician is needed to set up the echocardiogram and probe and to alter the gain controls, image depth, and Saltissi Figure 5 Checklist on patient data for transoesophageal echocardiography. (fig 5) , make the patient comfortable, explain the procedure, and reassure the patient. Patients tend to fear the unknown. They are scared of being unable to swallow the probe and of pain during the procedure. Time spent on explanation and reassurance can allay these fears and prevent a petrified, uncooperative patient from fulfilling his own prophecy.
During the procedure the operator relies on these assistants to monitor vital signs, intermittently aspirate copious oral secretions, which can impair breathing, and alert him or her to any emerging complications or problems. Occasionally the assistant will be required to administer oxygen or even drugs as instructed.
After the procedure the patient is usually wheeled to a recovery area and observed by one of the assistants. Patients must not be allowed to leave until they are fully conscious, able to swallow, and free of complications. After sedation patients often hear little and remember less of what is said to them so it is good practice for the assistant to talk to any relatives present (as well as to the patient) to give further safety instructions and some indication of the findings of the test (after discussion with the operator) and to ensure that follow up arrangements are adequate. Finally, one of the assistants will clean and disinfect the TOE probe and set up the laboratory and the equipment for the next investigation.
Physician training
To perform the tasks outlined in the preceding section the operator needs considerable knowledge and skills. Tables 4 and 5 tions, contraindications, and risks of the procedure. Practical skills, in addition to probe introduction, include positioning and manipulation of the probe to obtain all the required views and information and competence in interpreting the results of studies.
To date it has been fairly difficult to get much formal TOE training in the United Kingdom but this is increasingly available (table 5) as the number of trained operators increases, formal training courses emerge, and the literature (including text books, reviews, journals, and videos) on the subject expands. Use of all these resources will speed acquisition of skill.
Safety, risks, and complications TOE is safe when it is performed carefully by trained staff. Nonetheless, complications can and do occur (table 6) and it is important not only to know what they may be but also to know how to avoid them.
In a recent large multicentre study of experience in 15 European centres with 10 419 TOE examinations insertion of the probe was unsuccessful in 1-9% and the procedure was interrupted despite successful insertion in 0-88% (usually because the patient could not tolerate the probe or because cardiopulmonary or bleeding complications developed).2 There was one death (from gastrointestinal bleeding) (mortality 0 0098%). In addition, a diabetic woman has died of cardiorespiratory arrest 5-10 minutes after the procedure.3 As might be expected, mortality and morbidity are slightly higher than for routine diagnostic endoscopy of the upper gastrointestinal tract (0 004% and 0-13% respectively4).
In addition to mechanical injury TOE can cause pressure damage at the site of contact or thermal injury by local heat generation. However, in practice these complications are rare. Significant sustained arrhythmias are rare and transient; and minor ones occur in less than 1% of cases. Changes in heart rate and blood pressure are generally small and well tolerated. There is little evidence of myocardial ischaemia during or after the procedure.
Conclusion
TOE is a relatively non-invasive investigation that can produce high quality images of great diagnostic value. It is valuable in a wide range of indications and is an appropriate service in most medical institutions including DGHs, where it will improve the diagnosis of conditions such as aortic dissection that are difficult to diagnose by other means and aid decision making regarding the need for specialist referral to a cardiac centre. The successful development of such a service requires consideration of several factors including equipment needs, location, staffing, training, policies and procedures, and education of patients. With appropriate planning and attention to detail a laboratory can be set up and a high quality programme developed surprisingly quickly and efficiently.
